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in a remarkable manner Schroter’s isolated observation, and 
renders it probable that in the year 1788 this object presented 
much the same appearance as at the present day when viewed 
with a low power eyepiece attached to a small telescope. 

I would merely venture to point out that the evidence of 
Grimaldi’s two maps, as published by Riccioli in his Almagestum 
Novum, which is sometimes appealed to as proof of the existence 
of a large crater at this spot about the middle of the seventeenth 
century, appears to me to be of very little value indeed. In one 
of these two maps Linn^ is represented as a white spot, while 
Bessel and Sulpicius Gallus appear as craters with shaded 
interiors. In the other map, which seems to be the more care¬ 
fully finished production, Linn^ is also provided with a shaded 
crater-like interior, in every way comparable with that of Sulpicius 
Gallus. The force of this evidence in favour of the crater-like 
form of Linn6 in 1651 is, however, very much weakened, if not 
entirely dissipated, by the fact that the peaks of the Apennine 
range, which in the former map are represented as white spots 
similar to but smaller than Linn£, appear in the latter as a row 
of small carefully shaded craterlets. 

Studies of Mersenius and Copernicus—both of which have 
been suspected of change—are also included amongst Russell's 
drawings. 


Transformation of Hansen's Tables. By P. H. Cowell, M.A. 

Newcomb (Astron. Papers , Amer. Eph . vol. i.) has trans¬ 
formed Hansen’s theory into longitude and latitude in order 
to compare it with Delaunay. In this paper I give the 
transformation of Hansen’s tables in order to compare them 
with the observations. Newcomb’s paper has, of course, been of 
great assistance. It will be seen that my method is to vary 
Newcomb’s results, and thus avoid performing the long calcula¬ 
tions that would have been necessary in the absence of his 
paper. 

Hansen’s longitude is found from the formula 

L = 4 /’-f- n 4* R + R r 

where f R, R' are functions of e , I, nhz, 8 , and Hansen’s latitude 
ft is found from the formula 

sin ft = sin I sin (/+&>) + s - 

e and I are arbitrary constants to which Hansen assigns 
one value in the theory and a different value in the tables. 
nlz and s are the symbols under which Hansen calculates the 
perturbations. As regards these quantities Hansen gives slightly 
different coefficients in his tables to those that he subsequently 
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gives in his theory. Moreover in his tables he omits certain 
terms as not worth tabulating, although in the opening pages of 
his tables he gives the coefficients that he has calculated, and 
these coefficients in some cases amount to upwards of a tenth of 
a second. He has also introduced other modifications such as 
multiplying all terms in nlz by one factor and all parallactic 
terms by another factor. Hence it must be clearly understood 
that throughout this paper “Hansen’s tables” refers to what 
Hansen has tabulated, and not to the preliminary expressions. 


The variation between Hansen’s tables and Hansen’s theory 
will be denoted by the operator A. 

Hence A<? =+0*00000728 

AI=-8"*o4 


Also AwSs, A s denote respectively the variations of nte and s. 
Newcomb has considered the parts of nSz and s that arise from 
the action of the Sun only. Hence AnSz and As consist of two 
distinct parts, one part arising from the varied coefficients of 
arguments due to the action of the Sun, and the other part 
comprising the planetary and figure of Earth and figure of 
Moon terms in so far as these terms depend on fresh arguments. 

These variations will here be considered separately. 


I. The Variation of the Solar Terms. 

Following Newcomb’s notation 

/ = (e, ff)o+(e g)inbz + (e g) 2 (nSzf+ . . . 

E. = —tan 2 ^1 sin 2 (/+ w) + \ tan 4 i I sin 4 (/+ w) — . . . 
= 1^! + R a . . . 

Ej= R IO +Hn w&s + Ria (n&z) 2 + . . . 

R 2 = R 2 . 0 + E 2lI wSs + It 2 . 2 (nS^) 2 + . . . 

R/= sS+ three periodic terms that require no transforma 
tion + nutation that is not considered in this paper ; and 

' 8 = S 0 +SifiSs + S 2 (nSz) 2 


Hence 

AL = A(e, g) Q + AR Ito + Ak(nte) + S 0 As 
where A = (e, g) t + Rn + sS x + 2 (e g ) 2 nlz + . . . 

A may be reduced to its first term 

([e , g) t = 1 +0*1098 cos <7 + 0*0075 cos 2 g 


© Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjoumals.org/ at Wayne State University on April 10, 2015 




1904MNRAS..64. 


Jan. 1904. of Hansens Tables 161 

I also copy from Newcomb’s paper 

S 0 = + 0*005 cos u) —0*090 cos (y + w) — 0*005 cos (2*7 + 0)) 

Then 

A(e, g) 0 = +3 ,/ *ooosmy + o' / *2o6 sin 2^ + o"*oi5 sin $g 

AR I>0 = — o"* 034 sin(y + 2w) + o"*359sin ( 2 ^ + 2 ^) 

+ o // *o33 sin (3^ + 20)) 

A (nlz) and A s are given in the third columns of the two 
tables in this paper. The terms in these columns enclosed in 
brackets are those that do not occur in Hansen’s tables; the 
coefficients are therefore those of the theory with the signs 
changed. Hence, to form the solar part of AL, it is only 
necessary to perform the multiplications and additions indicated 
by the formula. Adding to L, as given in the last column of 
Newcomb’s second table, L+AL, the solar part of the longitude 
of Hansen’s tables is obtained. The result is set down in the 
second column of the first table. 

The following intermediate step of the calculations is, given 
here. 

S Q . As = — o"*288sin (2# + 2w) + o"*o24sin(y + 2w) 

—o"‘022 sin (3<7 + 2.») + o // *oi 8 sin <7 

Lastly it must be noted that certain coefficients vary with 
the time. Hence the value of L +AL given in Table I. must be 
supplemented by the terms 

— o "* i 82 T sin (—g—g')—T f '6$ 7 Tsin(— g')—o fr, 2 , j8 T sin (g—g r ) 
+ o''*069 T sin {g— / + 2w—2a/) + o"*o57 sin (2*7—/ + 2w-20/) 

—o"*493 T sin (g —3#' + 2w-2w') 

—o"*388 Tsin (2y—3y' + 2w—-2o>') 

where T is reckoned in centuries from 1800*0. 


For the latitude 

A /3 = (1 +isin 2 / 3 ) A sin /3 

= (1 + {- sin 2 ji) {sin I sin (/+ o>) - , S1 ° 1 

sin I 

+ sin I cos (f+ co) A f 
+ A s} 


Of the expression within brackets the first term is obtained 
from the second column of Newcomb’s Table IV. by multiplying 

by the factor —or —0*0004328 ; its value is set down in 
sin x 
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the fourth column of the second table in this paper ; in the 
second term 

cos (/+to) = cos (<7 + a>) — 0*1098 sin (y + w) sin g 

A f = A(e,^) 0 + (i +0*1098 cos g) AnBz + ntz cos g* 2Ae 
sin I A(e g ) 0 = + o"*269 sin g + o"*oi8 sin 2 g 

sin I Ancz = + o ,/ *oi4sin (~^ / ) + o // *043 sin (— 2g') 

+ 0 // *o64Sin (^ —2^'+2w —2a>') 

+ o' /, o3i sin (2/7— 2^+2w~2w') 
— o // *oi3 sin(—4/ + 2oi— 2a/) + o''*014 sin 2u 

+ o v *o2 7 sin (g + 2w) 

+ o // *o25 sin (2^'+ 2a>') +0^*024 sin (<,>—a/) 

+ o"*o49 fi in (9 4- w — a/) 

—o // *o64 sin(—^ + w — o // * 395 s * n { 9 — 9 r + — a/) 

and sin I nSz cos g . 2A0 is less than o"*oi. 

! The second term of cos (/+w) is only sensible when taken in 
connection with the terms 

+ o' / * 269 sin#— o"* 395 s ^ n (&— 9 ' + < t)m -<*>') 

and this part of the product is 

+ o"*oo7 sin(—# + a>)—o"*oi5 sin (# + a>) + o' / *oo7 sin (3# + o>) 
+ o"*onsin (#—#' + 2to—a/) + o"*oi 1 sin (#—#'—a/) 

—o"*oii sin(— g—g — a/)--o"*oii sin (3#—# , + 2w — w) 

The complete value of the term is given in the fifth column 
of the second table, the excess of what is there set down over the 
expression just written representing cos (g + w ). sin I A/. 

As is given in the third column 

•Jsin 2 /? . Asin/ 3 = —-o"*oo5 sin (# + o>) + o"*oo2 sin (3# + 3<*>) 

and ./3+A/3 is given in the second column of the table, /3 being 
taken from Newcomb’s fourth table. In both tables only those 
terms are given which have a coefficient as large as o"*i, and the 
results set down must only be considered as accurate to o"*02. 

II. The Planetary and other Terms . 

The planetary terms of AL = AP + S 0 Q, where P, Q are the 
planetary terms of A (nlz) and As respectively. 

Q = +8 / '*764 sin (/ +11+ 169° 51') 

The value of P can be taken from Hansen’s tables. 

A = 1 +0*1098 cos <7 + 0*0075 cos 2# 

S Q == +0*005 cos —0*090 cos (# +to) —0*005 cos (.2# +w) 

as before. 
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To this must be added 

0*022 COS (g — 2g'+2W— 2(1> / )+0*021 COS (2^~2^'+2w-20)') 

multiplied by certain terms of P; for Hansen directs that the 
sum of the terms in question is to be added to the argument of 
the evection and to the mean elongation. 

The multiplications, so far as P is concerned, need not be 
performed, for P only contains the following short-period terms : 

o"* 256 sin 0 cos g 

for which A may be taken as unity. 

For the long-period terms the product by the term 
0*1098 cos g in A is not required for this reason. The observa¬ 
tions will be divided into several periods of analysis, and in each 
period it will be assumed that an error a cos g runs through the 
observations, a will be found for each period and compared 
with 0*1098 P. 

S 0 Q = —o 7/ *394 (sin (2/+ n + w +169° 51') + sin (-- 0 +169° 51')} 
or with sufficient accuracy 

— o ,/ *394{sin(2^ + n + w + i69° 5i') + sin ( — 0 +169° 51')} 
—o"*o88 cos (2^ + n-f 169° 51') sin g 

The planetary terms of A /3 are 

(1+isin 2 P) {sin I cos (/+<*>) P-f-Q— i'^oo} 

the last term being a term that Hansen adds to all latitudes on 
account of the figure of the Moon. 

Here also, and for a similar reason, it is not necessary to 
perform the multiplications. 

Tablb I. 

Terms in Hansens Tabular Longitude transformed and in A (wfo). 
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A Spectrographic Study o //3 Lyrce. By Rev. Walter 
Sidgreaves, S.J., Stonyhurst College Observatory. 

Introduction .—The more the spectrum of ft Lyrce is studied, 
the more evident it becomes that its photographs cannot be too 
greatly multiplied ; and one of the objects of this paper is to show 
that a suitable telespectrograph would be well employed if devoted 
solely to this purpose until a series of plates had been collected 
containing many for each day of the light-period. 

The attempt made here during the last two years has been 
greatly frustrated by the extraordinarily cloudy state of the 
nights. And the result , so far, is disappointing, inasmuch as 
many more photographs are wanted, in order to support or 
undermine the constructive explanations suggested during a 
rather lengthy study of the plates already collected. 

All the photographs have been taken with the small prismatic 
camera of 4 inches aperture described in the December number 
of the Monthly Notices, 1901, in the introductory part of the 
paper on Nova Persei. They cover the spectrum from H /3 to the 
head of the hydrogen series, and on one of the stronger photo¬ 
graphs the lines can be counted up to H7r. But H /3 and the 
lines beyond Hrj are too weak for any trustworthy comments, and 
the enlargements have been cut down accordingly. 

Professor Vogel, discussing the Potsdam photographs of 
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